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Introduction: Chronic pain affects approximately one third of the UK population. It is 
a condition of biopsychosocial origin; its management should be biopsychosocially-
centred but frequently it is biomedically-centred. This has partly been attributed to 
an absence of biopsychosocial-focused pain education in pre-registration healthcare 
curricula. The overall aim of this thesis was to explore pain education across 
multiple health professions. 
 
Methods: Studies 1 and 2 were observational studies of pre-registration healthcare 
professionals’ (HCPs) knowledge and/or attitudes about pain from first to final year 
of study. Studies 3 and 4 were a systematic review and RCT, investigating the 
effectiveness of biopsychosocial education for pre and/or post-registration HCPs on 
pain knowledge, attitudes and behaviours.  
 
Results: Studies 1 and 2, found that diagnostic radiography, midwifery, nursing, 
occupational therapy and paramedic students showed little change in their pain 
knowledge and attitudes over the course of their degree programme, whilst 
physiotherapy and medical students showed small but clinically relevant 
improvements in knowledge and/or attitudes. The systematic review found that, 
compared to a control education, biopsychosocial pain education improved pain 
knowledge [Mean Difference (95% Confidence Interval)] (18.83%, 95%CI 9.07 to 
28.58) but its impact on attitudes (-10.97%, 95% CI -22.8 to 0.87) was less clear. 
The RCT showed that, compared to a control education, Pain Science Education 
(PSE) had a significant effect upon students’ pain knowledge in the short-term (3.7, 
95% CI 2.4 to 5.0) and attitudes in both the short (-10.4, 95% CI -16.3 to -4.6) and 




who received PSE showed partial reconceptualization of pain, greater empathy, and 
guideline-consistent recommendations.  
 
Discussion: This research found that current students’ pre-registration training had 
little impact on pain knowledge and attitudes outside physiotherapy and medicine. 
This limits multi-disciplinary input for pain patients. In addition, biopsychosocial 
education, such as PSE, can improve multi-disciplinary students’ pain knowledge 
and attitudes. It provides a strong case for inserting such educational approaches 







Chronic pain is a major global problem (GBD, 2017). Pain is defined as an 
“unpleasant sensory and emotional experience associated with actual or potential 
tissue damage, or described in terms of such damage” by the International 
Association for the Study of Pain (IASP, 2020). Approximately one third of the British 
population experiences chronic pain (Fayaz et al., 2016), defined as pain which 
“continues to be present for greater than 3 months or lasts longer than the expected 
normal duration of recovery,” (IASP, 2020). 
 
The pervasive nature of pain requires healthcare professionals, henceforth referred 
to as ‘clinicians’, to be well-equipped with a contemporary, evidence-based 
understanding of pain in order to provide consistent and effective management. 
Clinicians that could be involved in pain management listed in the Core Standards 
for Pain Management in the UK (Royal College of Anaesthetists, 2020) include 
specialist clinical psychologists, physiotherapists and occupational therapists, 
nurses and other consultants e.g. gynaecologists, neurosurgeons, psychiatrists, 
gastroenterologists, orthopaedic surgeons etc., radiographers, accident and 
emergency departments and numerous community care departments such as 
community mental health teams. 
 
Current understanding of pain science is, simply stated, that pain is not a direct 
marker of tissue damage but rather a product of a wide range of biopsychosocial 
factors and involves multiple bodily systems including, but not limited to, the immune 
and endocrine systems (Moseley, 2007). Clinical management necessitates, at the 






Amongst clinicians, a biomedical approach to pain management, which attributes 
pain to underlying tissue alone, is more prevalent than a biopsychosocial approach 
(Croft, Sharma and Foster, 2020). Use of a biomedical approach could extend the 
period of pain experienced by a patient, worsen its severity, and unduly strain 
medical resources (Manchikanti et al., 2002; Owens et al., 2019). Clinicians with a 
more biomedical approach to patient management in any area of medical 
management including pain management are less likely to apply evidenced-based, 
clinical guidelines to their practice (Bishop et al., 2008; Wade and Halligan, 2017) 
even though these provide better patient outcomes (McGuirk et al., 2001). With its 
focus upon perceived tissue abnormalities the biomedical approach can lead to 
inappropriate, and poorly evidenced management such as some surgeries. In the 
case of surgery for back pain it is estimated that between 3% (Parker et al., 2015) 
(Ragab and DeShazo, 2008) and 40% (Thomson, 2013) of cases result in Failed 
Back Surgery Syndrome. Nguyen et al., (2011) found 76% of patients had on-going 
opioid use for pain. A systematic review by Vowles et al., (2015) found rates of 
between <1 to 81% of ‘problematic use’ of opioids across 38 studies. Opioid misuse 
can result in many side-effects including addiction (Volkow, Benveniste and 
Mclellan, 2018).  
 
National and international clinical guidelines for pain management recommend a 
biopsychosocial approach to the management of chronic pain taking into 
consideration the complex factors involved (Waddell and Burton, 2001; Woby et al., 
2004; NICE, 2018) including the physical, psychological and social factors that may 
contribute to pain.  
 
Adherence to pain management guidelines is recognised to be poor amongst 




Kamper et al., 2020). There are complex reasons for the failure to use clinical 
guidelines, amongst which are inadequate clinician knowledge and clinicians’ widely 
held negative beliefs and attitudes about people with chronic pain and viewing the 
condition within a biomedical framework (Bishop et al., 2008). Such negative 
attitudes include the perception that pain can have a direct impact on function and 
people with pain cannot, and indeed should not, do a lot of usual daily activities. 
These negative attitudes are observed in healthcare students (Loeser and 
Schatman, 2017), henceforth referred to as ‘students’, suggesting that the education 
and training phase of a career in healthcare is an important point where a 
prospective clinician’s understanding of, and attitudes about pain and people with 
pain may be shaped for the future. There is a need to identify the need for enhanced 
pre-registration education of clinicians to support best practice management for 
conditions such as low back pain (LBP), one of the most prevalent musculoskeletal 
pain conditions, with the aim of integrating multidisciplinary clinicians’ management 
of the condition and fostering innovation in practice (Buchbinder et al., 2018; Foster 
et al., 2018). More recently Croft et al. (2020) suggested ‘system strengthening’ to 
improve quality of care for patients with measures such as improving education of 
students in pain management so that they adhere to biopsychosocial-based 
guidelines. 
 
It has been identified that pain education constitutes less than 1% of teaching time 
in the UK (Briggs, Carr and Whittaker, 2011). Briggs et al. (2015) stated that pain 
education in European medical schools was insufficient “given the prevalence and 
public health burden of pain”. This is despite detailed curricula advice from IASP 
(2018) produced for nine healthcare disciplines originally conceived in 2010 to 2012, 
and subsequently updated and drawn together by healthcare professionals around 
the world, as well as British Pain Society (BPS) guidelines for student education 





Some published data exists on students’ knowledge and/or attitudes and/or beliefs 
of pain and how this is influenced by training, but it tends to be limited in nature to 
single institutions or regions, and generally to a limited number of healthcare 
disciplines (Springer, Gleicher and Hababou, 2018; Augeard et al., 2019; Leahy et 
al., 2019).  Further work needs to be undertaken on a larger scale with similar 
outcome measures to get a broader, comparable and more representative picture of 
students from multiple disciplines, on a wider geographical scale. In addition the 
work that is available is generally limited to studies of a cross-sectional design, while 
such a design can be useful it is open to multiple sources of bias. Examples of such 
biases are the inability to draw any casual conclusions about findings as the data 
may reflect very different cohorts of people and not necessarily the effect of a 
curriculum. Furthermore, non-responders may be starkly different to responders, 
thus bias is introduced by capturing only the data of responders. The field would 
benefit from the addition of longitudinal studies to investigate the impact of different 
stages of university degree programmes on students understanding of pain. 
 
Despite its well-evidenced importance, there has been little focus on 
biopsychosocial pain education approaches for students. Studies such as Strong et 
al., (2003), Watt-Watson et al., (2004) and Tauben and Loeser, (2013) have 
assessed the effect of pain education on students and clinicians; however, these 
were not controlled studies, so no claims of cause and effect could be made. Some 
studies have been published that have investigated the effects of pain education on 
students using more robust randomised controlled trial designs with encouraging 
signs for the potential benefit of education (Maclaren et al., 2008; Colleary et al., 
2017; Maguire, Chesterton and Ryan, 2019). However, as yet no review exists 
which has systematically pulled the existing literature together to capture the 
potential effectiveness of these strategies for students and clinicians. There is a 




approaches in order to guide curricula for healthcare professionals in this important 
and rapidly growing field (Thompson et al., 2018).  
 
Furthermore, there is a need to understand how to enhance the knowledge and 
attitudes of students and clinicians so that it is better aligned with evidence-based 
practice.  Within the few studies that exist, a form of educational approach called 
Pain Science Education (PSE) shows signs of being a potentially useful strategy. 
Previous RCT studies have identified that short PSE sessions for student groups 
have impacted positively upon the understanding of pain (Colleary et al., 2017; 
Maguire, Chesterton and Ryan, 2019). However, these studies have included only a 
very short-term follow up and the work is limited to physiotherapists and sports 
therapists respectively. Whilst short-term improvements are seen in pain knowledge, 
attitude and management behaviour, there is an absence of information upon the 
medium-term and long-term effects on these outcomes following the use of PSE. It 
is important to understand at least the medium-term impact of the education and if it 
would have any impact upon practise, and practise in keeping with clinical 
guidelines. It is unknown how PSE would impact students from other disciplines. 
This is of particular importance as pain management should be delivered by a multi-
disciplinary team (MDT) and patients with pain see clinicians from a wide variety of 
disciplines. The British Pain Society (2018) strongly advocates interdisciplinary pre-
registration pain education to reflect the multi-disciplinary nature of pain 
management in practise. Additionally, no studies have explored students’ 
experience of PSE using qualitative methods. Addressing this important gap in the 
literature would help to give context and depth to the quantitative data. 
 
This thesis is a four-part body of work exploring students’ understanding of pain and 
how it is influenced by education. Understanding of pain for the purpose of this 






1.1 Primary aim 
 
The primary aim of this study was to: 
 
Explore the knowledge and attitudes of multi-disciplinary healthcare students 






2 Background and literature review 
 
In Chapter 1 a brief argument was developed outlining the need for better pain 
education for students and the need for more research in this field. Chapter 2 
provides a more detailed background of pain aetiology, knowledge, medical 
management of pain, clinical guidance for pain management, and definitions for 
terms used in this thesis. Finally, it includes a critical literature review and identifies 
gaps in existing literature around students and pain education.  
 
2.1 What is pain? 
 
Pain can be described as an “unpleasant sensory and emotional experience 
associated with actual or potential tissue damage, or described in terms of such 
damage” (IASP, 2020). This definition was originally derived from Merskey's (1968) 
PhD thesis. While this definition is regularly revisited (C. De. C. Williams et al., 2016; 
Treede, 2018; Nicholas et al., 2019; Nugraha et al., 2019), it is appropriate for the 
purposes of this thesis, and will be used henceforth. 
  
Pain is vital to warn organisms of potential damage to tissue and dangerous 
environments (Merskey, H. and Watson, 1979 in Chen et al., 2015). However, 
Gifford (2014) notes that the nervous system’s role in maintaining “adequate modest 
protective sensitivity appears to be very open to individual variation and not always 
easy to control”. Two people with the same injury may present very differently and 






2.1.1 Acute pain  
 
The British Pain Society (2014) identifies acute pain as lasting less than 12 weeks. 
Jess et al. (2020) found that time frames defining acute pain vary widely in pain 
literature but frequently referred to acute pain as the period approximately up to 2 
weeks after onset of pain. They observe that the various proposed time frames were 
based on social and pathophysiological factors. For the purpose of this thesis, acute 
pain was defined as the period from pain onset to approximately two weeks 
afterwards and sub-acute pain was defined as the period between the two weeks of 
acute pain and 12 weeks, so 3 to 12 weeks after onset. There is suggestion that 
symptoms in the sub-acute phase may predict chronic pain (Chanda et al., 2011). 
  
2.1.2 Chronic pain 
  
For the definition of chronic pain demarcations of time are again varied. Pain that 
“continues to be present for greater than 3 months or lasts longer that the expected 
normal duration of recovery” is the most recent IASP definition (IASP, 2020) and the 
operational definition for this thesis.. 
IASP differentiates between primary and secondary chronic pain. Primary pain is 
“characterized by disability or emotional distress and not better accounted for by 
another diagnosis of chronic pain.” (IASP, 2018a). This term includes widespread 
chronic pain and chronic musculoskeletal pain. Secondary chronic pain is secondary 
to pre-existing conditions such as cancer. 
 
This thesis is heavily weighted towards primary chronic pain. The studies that 
comprise the thesis frequently employ an outcome measure that is designed for 




Pain and Impairment Scale (HC-PAIRS) (Houben et al., 2005) which is discussed 
later in this Chapter, a copy of this questionnaire can be found in appendix 2. 
 
2.2 Epidemiology of chronic pain 
 
Chronic pain is identified as a condition of high global prominence by the Global 
Burden of Disease (GBD) Study (2017).  However, Rice, Smith and Blyth, (2016) 
suggest that the “picture” of chronic pain in the aforementioned study has 
underestimated the prevalence of chronic pain because of the categories of pain 
that are omitted. They refer to comorbidities in other diseases, for example pain in 
chronic obstructive pulmonary disease (COPD) (Lee, Goldstein and Brooks, 2017). 
It is estimated that approximately 28 million of the British population experiences 
chronic pain (Fayaz et al., 2016). Arthritis Research UK (now Versus Arthritis  
[VAUK], (2019)) reported that musculoskeletal conditions such as arthritis and back 
pain affected 18.8 million people in the UK in 2017. The cost of pain to the British 
economy in terms of workforce alone was estimated at £10.7 billion (NICE, 2018). 
Attempts to manage it pharmacologically alone in 2016 cost an estimated £537 
million. 20% of the UK population, or over 13 million people, consult a GP every 
year about musculoskeletal pain (VAUK, 2019). Physiotherapists in the United 
Kingdom manage approximately 11 million consultations a year for non-specific low 
back pain (NSLBP) at least (Jeffrey and Foster, 2012). Quantifying the cost of pain 
is a complex process with many dimensions to account for such as the cost to 
economies (in absenteeism), cost to benefit agencies, and cost to health services 
(Phillips, 2009). This is not an exhaustive list and there are undoubtedly costs that 
are harder to quantify such as the financial, social and emotional impact upon 





Goldberg and McGee (2011) describe pain as a priority area due to the “staggering” 
size of the problem. Those from socially disadvantaged backgrounds are twice as 
likely to experience chronic pain and are less likely to receive the treatment that they 
need because of socio-economic reasons (Goldberg and McGee, 2011; Janevic et 
al., 2017).  
 
Women report a higher prevalence of pain than men (approximately 4%) (Public 
Health England, 2019). Different ethnicities report different rates of chronic pain, for 
example, in the UK Irish ethnicities reported 21.3% whilst Chinese ethnic groups 
reported 6% (ibid). However, Peacock and Patel (2008) assert that ethnic minorities 
are deprived of care compared to native ethnicities due to communication difficulties 
primarily, but also due to more subtle factors which are harder to define such as 
clinician assumptions and patient locus of control that might be culturally defined. 
Therefore it is possible that these figures reflect under reporting from some 
ethnicities. 
 
2.3 Chronic pain patient experience of pain management 
 
Patients experiencing pain report many issues with their pain management including 
the struggle to access the medical support they need, and the stigma and bias they 
experience, particularly amongst women (Toye et al., 2013; Driscoll et al., 2018). 
Gjesdal, Dysvik and Furnes' (2018) small study found that patients often felt as if 
hope had been removed from them and that they were told to live with their pain.  
 
Setchell et al. (2017) found that the majority of their study participants, patients with 
LBP, had a biomedical understanding of structural damage about their pain. 
Consequently, they managed it by identifying activities and exercises that 




to structures, resulting in disability and potentially losing employment (Waddell et al., 
1993; Buer and Linton, 2002; Trinderup et al., 2018).   
 
This is commonly known as a “fear-avoidant behaviour”, a term originating with 
Lethem et al. (1983). The fear-avoidance model suggests that, for example, patients 
with LBP underestimate their physical ability (Linton, Melin and Götestam, 1984; 
Schmidt, 1985) and overestimate exertion (Waddell et al., 1993; Van Weering, 
Vollenbroek-Hutten and Hermens, 2011). 
 
The fear-avoidant behaviour model is a pivotal theory in the pain literature which 
proposes that avoidant behaviour is a key factor contributing to the maintenance of 
persistent pain and is a part of the biopsychosocial model with consideration for the 
patient’s cognitions, which are often subconscious. Since Letham et al.’s (1983) 
founding of the model it has been tested and blended with many other theories such 
as the social cognitive theory (Baez, Hoch and Cramer, 2019) and other factors 
such as “catastrophising”. Catastrophising was originally recognised by Ellis (1962) 
and has been mooted to be a precursor of pain related fear.  The fear-avoidant 
model below in Figure 2.1 (Leeuw et al., 2007) blends many terms used clinically 
today wherein acute pain can either lead to fear-avoidant behaviour or not, but in the 








Figure 2.1 Fear-avoidance model wherein on the right resolution occurs in a 
“normal” way but on the left fear-avoidant behaviour is amplified by catastrophising. 
(Figure from Leeuw et al., 2007. Reproduced with consent of Springer Nature 
Copyright Clearance Center on 13.11.2020).  
 
Research unequivocally suggests that early intervention with pain knowledge would 
be valuable to those exhibiting fear-avoidant behaviour (Jay et al., 2016; Louw, Nijs 
and Puentedura, 2017; Reddington et al., 2018). 
 
Studies have shown that patients who can understand the biological causes of their 
pain are better placed to modulate their pain (Catley, O’Connell and Moseley, 2013) 
in part by reducing catastrophising, and by both recognising and changing fear-
avoidance (Lee et al., 2016; Tegner et al., 2018). Whilst improving pain biology 
knowledge can reduce catastrophising it does not necessarily lead to improvements 
in pain or function. The absence of a tangible link between knowledge acquisition 
and a “qualitatively different view of a subject matter” is a well-recognised aspect of 




between knowledge uptake and clinically relevant changes, but suggest that other 
indirect pathways of this change have yet to be identified. Nevertheless, Watson et 
al. (2019) in their systematic review found that PSE had a clinically relevant effect 
on chronic musculoskeletal pain related kinesiophobia in the short-term, and pain 
catastrophising in the medium-term. Wood and Hendrick (2019) found that PSE 
added to usual physiotherapy improved disability in CLBP in the short-term, whilst 
Tegner et al. (2018) found a small to moderate effect on pain immediately after PSE. 
 
Many of the terms that have evolved in pain science over the past three decades 
particularly (as understanding of pain has broadened and developed) such as 
“catastrophising” are recognised to be increasingly out-dated today as they have 
evolved into pejoratives. This is the case with many medical terms that were 
originally intended to inform the area of interest (Wachter, 2019; Pearce, 2020). 
 
2.4 The development of pain understanding 
 
2.4.1 Biomedical model  
 
The biomedical model determines that all symptoms including human ailments can 
be explained by a deviation from normal bodily processes and that there is always a 
connection between pathology and clinical features (Quintner et al., 2008). There 
are numerous accounts of the development of the biomedical model and different 
time frames imposed upon its development, but largely focussing upon the 17th and 
18th Centuries and the works of Francis Bacon and René Descartes (Gong et al., 
2015; Davis, 2016). In pain science history Descartes’ Cartesian model of pain is 
frequently contrasted with the current biopsychosocial based understanding of pain 
physiology. However Davis (2016) observes that historians commonly focus upon 




model emerged following thousands of years of development of different states of 
spiritual and religious belief wherein spirits and gods were perceived to have caused 
ill health. This spiritual model of health beliefs continues today throughout the world, 
more overtly in some areas than others where spiritual healers have primacy, 
although often the biomedical model continues to operate alongside it.  At the time 
of the biomedical model’s emergence Davis (2016) documents dissent against the 
model by healthcare professionals who called for a need to ”treat the man” as well 
as the disease. Nevertheless, many areas of progress ensued including the 
development of vaccines, medications and stem-cell therapies. 
 
Davis (2016) attributes the sustained enthusiasm for the biomedical model to private 
medical foundations, patient-advocacy, medical identity groups, pharmaceutical and 
medical-device companies, research universities, television news segments, 
newspaper health sections, health magazines, internet health sites and “a buoyant 
message of unceasing “life-changing advances”” for prevention, cure and “miracles” 
and deep roots in commercial strategy, political forces and government policy. 
Indeed at the time of writing Purdue Pharma were being pursued for damages for 
the way in which it marketed OxyContin and the way in which this fuelled the opioid 
crisis (Sherman, 2020). 
 
The biomedical model of healthcare is simplistic and even described as 
“reductionist” and “dogmatic” (Engel, 1977; Wade and Halligan, 2004; Bendelow, 
2013). It disregards the way in which an individual patient is experiencing pain, 
leads to questioning about the true existence of a patient’s pain, and their 
sociocultural context (Bendelow, 2013).  Furthermore, it is so constricted in its 
perception of normal that when patients do not fit into the “normal” or expected 
routes of recovery or presentation they are then “marginalised” by clinicians 
(Bendelow, 2013). It also leads to passive treatments targeting “injured tissues” few 




surgery (Ibrahim, Tleyjeh and Gabbar, 2008)]. The limits of the tissue injury model 
are readily exposed by conditions such as phantom limb pain wherein pain persists 
in the absence of any type of tissue.  
 
2.4.1.1 Biomedical management  
 
Smart (2006) criticises the biomedical model’s simplification of the problem of 
disability to a legislative and monetary framework. Smart goes further, asserting that 
the model robs individuals of their personal story by applying impersonal 
interventions. 
 
Both patients and practitioners can potentially quickly encounter obstacles in the 
management of chronic pain problems with this model (Engel, 1977). Srinivas, Deyo 
and Berger (2012) conducted a systematic review of imaging in CLBP and found 
that unnecessary imaging (in the absence of red flags) resulted in unhelpful patient 
“labelling”, unneeded follow-up tests for incidental findings, unnecessary irradiation 
exposure, unnecessary surgery and cost, and did not affect clinical outcomes. This 
finding was corroborated by (Chou et al., 2009). 
 
Another biomedical solution to chronic pain with many potential side effects is opioid 
prescription which can lead to minor side effects such as drowsiness, or in some 
cases to major effects such as dependency due to reduced responsiveness or a 
tolerance to the drug (Rosenblum et al., 2008). There are an estimated 90 deaths 
per day in the USA resulting from opioid addiction. It is acknowledged that addiction 
is a multifactorial condition, however, pain has been suggested to be a motivator of 
substance use in order to cope with pain and then a barrier to cessation of opioid 
use (Ditre, Zale and Larowe, 2019). Nevertheless, numerous sources attribute the 




DeWeerdt, (2019) who cites aggressive pharmacological marketing and 
unquestioning clinicians who are time poor and seek a swift solution to managing 
the patient who presents with pain. This is certainly key to the case against Purdue 
Pharma cited above (Van Zee, 2009). 
 
Clinicians may be held accountable for unstinting biomedical views, however, to 
blame them for a biomedical approach to management is to simplify a complex set 
of attitudes and therein beliefs (both of which are discussed later in this Chapter). 
Setchell et al., (2017) observe that patients attribute their biomedical understanding 
to their health professionals, however it is also understood that understanding of 
illness and coping mechanisms is also rooted in patient upbringing and influences 
treatment delivery (Wilkinson, 2005). 
 
The biomedical approach, though popular, fails to consider long-recognised 
potential psychosocial predictors of chronic pain (Turk and Okifuji, 2002) such as 
pain-related catastrophising, self-efficacy for managing pain and pain-related coping 
(Edwards et al., 2016), fear–avoidance and depression (Hruschak and Cochran, 
2018).  
 
2.4.2 What is the biopsychosocial model? 
 
The term “biopsychosocial” was coined in 1954 by Roy Grinker (Ghaemi, 2009) who 
applied it to a psychoanalytic context. Engel first applied the term to a medical 
context (Engel, 1977) followed 5 years later by Loeser (1982) who first applied it to 
the context of pain. Today, the biopsychosocial model recognises the complexity of 
the central nervous system and the role of many other systems in pain, including 




Howard, 2008) and the immune system (Ren and Dubner, 2010; Totsch and Sorge, 
2017; Xu et al., 2020).  
 
Engel’s (1977) argument was that traditional biomedical practise meant that disease 
presented within an arguably very narrow set of deviations from the norm of 
measurable biological variables. The danger of this was that some patients were 
unnecessarily termed unwell by this narrow range of normal, and some of those who 
felt unwell were told they were well by the same set of norms; primacy was given to 
biological norms and not psychological. However, Engel (ibid) helpfully stated that 
“nothing exists in isolation” but rather as part of the configuration of its environment. 
 
This conceptual model of illness, the biopsychosocial model, was a good fit with the 
earlier physiological model of pain proposed in the 1960s by Melzack and Wall 
(1965) termed the Gate Control Theory (Mendell, 2014; Katz and Rosenbloom, 
2015). This theory suggested an interaction between psychological, social, and 
physiological processes, with the spinal cord acting as the gate that either blocks 
nociception or allows it to continue to the brain. The theory also proposed 
descending modulation of nociception. This theory has been the launch pad for 
research into the physiology and anatomy of pain from nociception to the perception 
of pain, “transforming” pain understanding (Mendell, 2014). Melzack (1999) 
advanced this theory with the Neuromatrix Model of Pain (below in Figure 2.2). It is 
an important part of the foundations of pain neuroscience understanding today. At 
the time of its inception it further conceptualised the multifactorial nature of pain and 
pain potentially occurring without injury, therefore beyond biomedical explanation. 
Melzack focused attention on the brain’s neural network, the “body-self 
neuromatrix”, and attempted to understand the complex interactions of different 
brain areas working in parallel whilst influenced by genetic and sensory input. He 




parallel computations of the brain combined with the sensory inputs, cognitive and 




Figure 2.2 Melzacks’s Neuromatrix Model of Pain (Reproduced with consent of 






Figure 2.3 Injury and the Mature Organism Model – Gifford (1998) (Reproduced 






In 1998 Gifford proposed the Mature Organism Model (MOM) (see Figure 2.3 
above) which Thacker (2015) credits as the “driving force…for the pain revolution” in 
physiotherapy. Gifford suggested that cognitive dominance in pain was due to the 
integration of information already held by the brain and the “sampling” of incoming 
signals. These signals are then simultaneously scrutinised in the context of other 
information in any given environment (Di Lernia et al., 2016). Furthermore, Gifford 
describes the model as a “teaching tool” to help clinician management and patient 
understanding and he placed the model under the academic umbrella of stress 
biology. The language used by Gifford is relatively simple compared to pain 
physiology language and relies upon the use of story telling and philosophical and 
historical references to convey his understanding. It shares a similarity to the 
language and story telling used in the work of Butler and Moseley (2003) who have 
driven pain science education (PSE) since the early 2000s. They describe Explain 
Pain, their seminal text, as a “range of educational interventions” that aim to provide 
understanding about the biological processes underlying pain (Butler and Moseley, 
2003). It provides a theoretical framework for pain treatment and an approach to 
pain treatment aimed at patients and clinicians. Moseley and Butler (2015) 
recognise comprehension of current pain science as counterintuitive to the 
pathological understanding of pain and thus Explain Pain is “grounded in conceptual 
change”. It is intended to increase knowledge of pain-related biology, decrease 
catastrophising and reduce pain and disability. 
 
The biopsychosocial approach to understanding pain is defined as the most 
successful model of pain management to date (Gatchel and Howard, 2008). This 
has led to many variations of psychological therapies to assist in the management of 
patients with pain. Cognitive behavioural therapy is the most commonly used 
intervention (Lim et al., 2018) and aims to address maladaptive cognitions which 
maintain the pain state (Hoffman et al., 2007) and in doing so aid a change in 





Criticisms of the biopsychosocial model as listed by Farre and Rapley (2017) are 
that it is not empirically testable. They claim the model is too “generic” and thus 
does not lend itself to practice and that it is without methodology for identification of 
biopsychosocial data. There is a danger that the biopsychosocial approach is 
misinterpreted clinically. Griffin and Christie (2008) note that conditions such as 
chronic pain can be attributed to “underlying psychological cause” when arguably it 
could be viewed as an absence of pain resilience in the presence of intense or 
prolonged pain (Ankawi, Kerns and Edmond, 2019). 
 
Some proposed models of biopsychosocial assessment are very complex such as 
that proposed by Hammond and Hirst-Winthrop (2018) (see Figure 2.4) and their 
application not only requires further training to apply, but also a lot of clinical time 
that most time-impoverished clinicians cannot provide to a patient. However, it does 





Figure 2.4 Integrative model of adjustment to chronic conditions to guide improved 
understanding of adjustment processes, to help patient compliance with advice 
(from Hammond and Hirst-Winthrop, [2018] Reproduced with consent of RightsLink 
Copyright Clearance Centre on behalf of Sage Publishing, November 2020) 
 
Farre and Rapley (2017) observed that further clarification was needed to 
understand the extensive body of evidence pertaining to the biopsychosocial model 
in order to better inform its clinical application.  
 
Bishop (2018) investigated the factors influencing General Practitioner (GP) 
provision of self-care information and found that there was a lot of variation in 
practice for the same problems, differing in what information was delivered and how. 
She attributed this to insufficient consultation time and also found that there was a 
paucity of information available to non-English speakers. Fundamentally she 
observed that there were no policies to guide GPs who wished to encourage self-
care and yet national guidelines had the potential to encourage self-care 
recommendations from GPs.  
 
Wade and Halligan (2017) observe the scant application of the biopsychosocial 
model by clinicians even though it is a keystone of the World Health Organisation 
(WHO) and that the model improves patient outcome and healthcare costs. 
 
2.5 Guidelines for pain management 
 
There are numerous guidelines for pain management from organisations such as 
the British Pain Society’s (BPS) Pain Management Programmes for Adults (British 
Pain Society, 2014). There are also national guidelines such as the Scottish 




2013). These guidelines all have a biopsychosocial bias with more specific 
guidelines on analgesia in the latter as seen in Table 2.1. The National Institute for 
Health and Care Excellence (NICE) has recently published an update of its chronic 
pain assessment and management guidelines, which provides further management 






Table 2.1 Guideline recommendations for chronic pain management 
 
Give recommendations for: Guideline 
Continued activity and return to 
normal as able 
2016 UK, 2015 Canada, 2007 USA, 
2013 Scotland 
NSAIDS 2016 UK, 2015 Canada, 2007 USA 
Exercise 2016 UK, 2015 Canada, 2007 USA 
Self-management and psychological 
approaches 
2016 UK, 2015 Canada, 2007 USA 
Surgery for non-resolving radicular 
symptoms  
2016 UK, 2015 Canada, 2007 USA 
Give recommendations against:  
Early imaging 2016 UK, 2015 Canada, 2007 USA 
Long term opioid use 2016 UK, 2015 Canada, 2007 USA 
Spinal injection 2016 UK 
Spinal traction 2016 UK, 2015 Canada, 2007 USA 
2016 NICE Guideline on Low Back Pain and Sciatica NG59 United Kingdom  
2015 Evidence-Informed Primary Care Management of Low Back Pain Canada  
2007/2009/2017 Diagnosis and Treatment of Low Back Pain: A Joint Clinical 
Practice Guideline from the American College of Physicians and the American 
Pain Society USA  
2013 Scotland - Scottish Intercollegiate Guidelines Network (SIGN) 136 
Management of Chronic Pain 
 
Guidelines can be contentious and whilst the NICE LBP management guidelines 
(2016, updated in 2020) support a biopsychosocial approach they are not without 
their critics. For example the exclusion of acupuncture has been controversial 




(2016) questioned the ethics of withholding acupuncture treatment which has the 
potential to provide recognised placebo benefits at least. Overall they questioned 
the use of the evidence-base, with important interventions not receiving attention, 
and a lack of clarity in how the “balance between benefits and harms of 
interventions is weighed” in compiling prescriptive guidelines.  
 
The Royal College of Nursing (RCN) has produced a pain knowledge and skills 
framework. The Royal College of Anaesthetists (RCA) has also produced Core 
Standards for Pain Management Services in the UK, advocating biopsychosocial 
management. The Chartered Society of Physiotherapy (CSP) has produced a lot of 
pain information leaflets. There are national pain strategies in Australia (2011) and 
in the USA (2019) aimed at tackling their respective national pain epidemics. The 
strategic and infrastructural guidance and information to manage chronic pain is 
available in these countries, but adherence to it, and awareness of it is variable 
(Corson et al., 2011; Egerton et al., 2016; Slade et al., 2016). 
 
IASP’s (2018) Recommendations for Pain Treatment advocate multi-disciplinary 
management of pain (IASP, 2018b) as does the Royal College of Anaesthetists 
(RCA) (Faculty of Pain Medicine of the Royal College of Anaethetists [RCA], 2015). 
The Australian Pain Society (APS) (National Pain Summit Initiative, 2010) advocates 
interdisciplinary management of pain, in keeping with IASP recommendations, within 
a biopsychosocial framework.  
 
2.6 Current pain management 
 
Current pain management is dominated by the biomedical model of management. 
Variation on management is undoubtedly influenced by multiple factors including but 




of clinical placement supervisors, lecturers, and the model of management 
dominating curricula also influence management models. Darlow et al. (2012), 
Bishop et al. (2008), Parsons et al. (2003) and Gardner et al. (2017) identified that 
many clinicians’ and students’ beliefs and attitudes towards pain management were 
not in keeping with national guidelines and that this was reflected in their pain 
management strategies. These authors all suggested that further research was 
needed to establish if changing clinicians’ and students’ attitudes and beliefs could 
improve patient management. 
 
However, irrespective of a clinician’s stance or philosophical approach to pain 
management, dependence on clinicians is not beneficial for managing patients’ 
presenting with pain or disability (Moffet et al., 1999). By contrast, successful self-
management can lead to reduced pain and disability (Reid et al., 2008) and eventual 
autonomy from healthcare. Patient self-management is a critical goal of pain 
management, however for some patients this is a goal that requires considerable 
support (Devan et al., 2018). If patients are able to successfully self-manage it can 
not only improve their quality of life but also reduce the healthcare burden of pain 
management service provision. 
 
Ultimately the need for a biopsychosocial approach to medical management is 
critical (Crowley-Matoka et al., 2009) with the education of healthcare professionals 
potentially playing a key role. Simple changes in practice such as an empathic 
approach to interactions can have potential positive outcomes for patients with 
chronic pain (Cánovas et al., 2018).  
 
Jeffrey and Foster (2012) stated that the ineffective interventions for NSLBP for 




biopsychosocial approach is still practised by only a minority of clinicians. The 
biopsychosocial model of pain management requires a holistic approach to the 
patient’s pain other than just managing the area of pain. Rice, Smith and Blyth 
(2016) call for policy to dictate frameworks within the Global Burden of Disease 
programme to replace a “fragmented and conceptually clouded approach” to pain 
management. Carr et al. (2016) suggest that whilst clinicians need training to 
provide effective pain relief, there is a paucity of pain education at universities. They 
also acknowledge the many challenges and some of the successes in pain 
education provision. Thompson et al. (2018) identify factors that improve the 
provision of pain education in pre-registration curricula including the contribution of 
local pain champions (individuals with a special interest in pain) and the use of 
biopsychosocial approaches to clinical education. 
 
The impact of the current COVID-19 pandemic is undoubtedly rapidly changing 
healthcare delivery so that it is fit for purpose. A 1000% increase in healthcare video 
conferencing in Scotland was observed in April 2020 over a two-week period 
(Webster, 2020). Whether or not these changes will have a lasting effect on 
healthcare, particularly pain management, is not yet certain but it has at least in the 
short-term disrupted passive biomedical management strategies (Puntillo et al., 
2020).  
 
This seems an optimal time to ensure that biopsychosocial management is 
integrated into patient care including biopsychosocial pain management. Indeed, 
evidence is rapidly emerging that biopsychosocial management is critical in the 
complex rehabilitation of some post COVID-19 patients as persisting pain can be a 







2.7 Pain education for healthcare professional students 
 
In 2011 Briggs, Carr and Whittaker (2011) described undergraduate pain education 
as “woefully inadequate”. Since this time there have been glimmers of hope that 
pain education is creeping into the undergraduate curriculum, however there are still 
only a few reports such as Seenan (2018) and Thompson et al. (2018) of small 
amounts of change in pain education provision. Later in this Chapter the critical 
literature review provides an overview of studies which evaluate student pain 
knowledge and attitudes, including that of medics, nurses, occupational therapists 
and midwives.  
 
As with remote pain management and healthcare delivery mentioned above, the 
COVID-19 pandemic response has altered education delivery to undergraduate 
students. World Physiotherapy quickly compiled a report on the immediate impact 
on education provision for physiotherapy students, recognising the significant role of 
online platforms to continue education delivery (Almeida et al., 2020). The report 
highlighted the opportunity this presents to reimagine and reshape physiotherapy 
education. This is surely a critical time therefore to improve pain education and 
achieve the interdisciplinary teaching of pain management.  
 
2.8 What are attitudes? 
 
Hogg and Vaughn (2005) define attitude as “a relatively enduring organisation of 
beliefs, feelings and behavioural tendencies towards socially significant objects, 
groups, events or symbols”. More simply Halbgewachs, Search and Halbgewachs 
(1965) describe attitudes as “the tendency to act”. The strength of an attitude can be 
a good predictor of behaviour (Mcleod, 2018). However, Bergman (1998) suggests 




centrality of the attitude, and salience to the individual’s existence, and these links 
between the concepts are explored later in this Chapter in the Integrated Healthcare 
Model (Montano and Kasprzyk, 2008). Eagly and Chaiken (1993) describe attitude 
as more of a preference to one psychological tendency than another and LaPiere 
(1934) describes a social attitude as a behaviour pattern or a tendency. The latter 
suggests that attitude is developed from experience but is also contextual thus it 
follows that attitudes when measured will be true to the context in which they are 
measured. The HC-PAIRS outcome is used to measure clinician pain attitudes in 
each of the four studies in this thesis. It is susceptible to certain biases such as 
social desirability (Houben et al. 2004). This is the tendency for respondents to 
complete questionnaires in a particular way to conform with social expectation. 
Bergman (1998) also defines attitudes and beliefs as “acquired behavioural 
dispositions” and the acquisition is asserted to be a consequence of socialising or 
previous experience. Therefore this social desirability trait of measurement is 
accepted as a natural companion to the construct of attitudes. 
 
Bergman (1998) advocates ranking attitudes rather than asking respondents simple 
yes/no questions when attempting to measure them; in the case of the HC-PAIRS a 
Likert scale is used to rank attitudes. Further exploration is also encouraged in 
understanding the situational, demographic and context-specific aspects. Katz 
(1960) suggests that attitudes can provide knowledge for existence. Therein they 
give us an ability to predict and thus organize the world around us and therefore 
give us a feeling of control. He suggests that understanding an attitude can help us 
to predict behaviour and this has been evidenced both in patients and clinicians with 
relation to pain attitudes and therefore behaviours (Houben et al., 2005; Miró, 
Huguet and Jensen, 2014; Shen et al., 2014). Coudeyre et al. (2006) and Darlow et 
al. (2012) found that fear-avoidant beliefs of GPs influenced their management of 
patients towards fear-avoidant strategies. Thus clinicians with negative or 




their attitudes to their patients, breeding fear and, potentially, disability (Lin et al., 
2013). It is important therefore, that clinicians are empowered with evidence-based 
pain education early in their training to ensure that they are knowledgeable and 
have guideline appropriate, evidence-based, attitudes towards function in people 
with pain, in order to avoid the iatrogenic effects of their own negative attitudes upon 
patients. 
 
2.8.1 What are beliefs? 
 
Beliefs are an acceptance that something exists or is true, even if it is not. They 
have a fundamental role in determining attitude (Eagly and Chaiken, 1993) but, they 
are changeable. Beliefs are shaped by our experiences and environments (Rao et 
al., 2009). They can be so powerful that studies have shown how a patient’s belief 
that they have had surgery may be sufficient to resolve pain, when in fact they have 
received placebo treatment (Paavola et al., 2018). Chiffi and Zanotti (2017) suggest 
that placebo-based beliefs are internal and external beliefs as they require 
interaction with the external world. 
 
Evidence that supports our beliefs is actively sought by individuals (Shermer, 2011) 
and fitted into a pattern even if the evidence is random, and that which conflicts with 
our beliefs is rejected (Kaplan, Gimbel and Harris, 2016). Thus, it is important that 
clinicians give patients clear and consistent messages to help them understand their 
condition and make well-informed decisions about their goals and their own care. 
Shermer (2011) asserts that we form our beliefs and then seek to validate them. 
Beliefs are formed from subjective, personal and emotional experiences set in social 
and historical environments, all factors that influence beliefs. Attempts to challenge 
strongly held beliefs directly are resisted by people, and the new information 




identity (Ahluwalia, 2000). Thus it can be very difficult for clinicians to practise 
evidence-based pain management with patients if they have received conflicting 
information from other clinicians. 
 
Kaplan, Gimbel and Harris (2016) suggest a link between emotion and belief in MRI 
brain studies of belief change. They conclude that emotional flexibility is needed to 
enable change in beliefs, and consequently knowledge acquisition, and that 
negative emotions are linked to belief resistance and greater brain activity when 
beliefs are challenged. This finding is critical in chronic pain management where 
maladaptive emotional regulation is increasingly recognised as having a role in 
onset and pain maintenance (Koechlin et al., 2018). A patient’s emotional state may 
prevent them from being able to effect behavioural changes.  
 
Beliefs that physical activities are harmful for those with LBP are not only common 
amongst the general public but also amongst clinicians. This was investigated by 
Leahy et al. (2019) who conducted a cross-sectional study of healthcare students’ 
beliefs about the harmfulness of daily activities for their back. As discussed above 
clinicians’ beliefs can influence behaviour and in this context clinicians’ may, and 
frequently do, erroneously recommend that patients refrain from activity for fear of 
re-injury. Leahy et al.’s study focused on student beliefs as they observed how 
resistant clinicians have been in changing their practices, a phenomenon that has 
been widely observed (Grimshaw et al., 2012; Kusnanto, Agustian and Hilmanto, 
2018). Consequently Leahy et al. (2019) advocate starting pain management 
education and fostering positive beliefs early in entry-level training. They found that 
physiotherapy students fear daily activities less than occupational therapy and 
general nursing students. This was attributed to physiotherapy students generally 
receiving more education about LBP in psychology lectures than students from other 
disciplines. Leahy et al. (2019) emphasised the need to change beliefs but 




in pain science. This study used a Modified Photographed Series of Daily Activities 
(mPHODA) however the psychometric properties of this measure have not been 
ascertained. Furthermore, the generalisability of this study is limited to three 
disciplines at one institution. Despite these limitations the study does show that 
student beliefs about the harmfulness of daily activities for their back are similar to 
the general public/lay person and can hinder guideline consistent management.  
 
2.9 What is knowledge? 
 
There are different types of knowledge: explicit knowledge of facts such as the earth 
is round (propositional knowledge) and the knowledge to ride a bike which is implicit 
(ability knowledge) (Pritchard, 2014). Most epistemologists agree that for knowledge 
to exist there must be belief in the knowledge and the belief must be true.  
 
Factual knowledge can be tested by measuring responses to true/false questions 
(Oppenheim, 1996). However, Pritchard (2014) notes that knowledge is not 
completely stable and one could acquire “false” knowledge. Thus, knowledge can be 
changed by interventions as some pain education studies have shown (Colleary et 
al., 2017; Maguire, Chesterton and Ryan, 2019). 
 
There are numerous studies that examine knowledge of pain in students and 
clinicians see Table 2.2 below. However, very few of them examine the 
epistemology of the “knowledge” they refer to, potentially because it is beyond the 
scope of their published studies. For the purpose of this study, pain knowledge is 







2.9.1 Attitudes, beliefs, knowledge and behaviour 
 
Figure 2.5 below detailing the Integrated Behaviour Model (Montano and Kasprzyk, 
2008 in Glanz, Rimer and Viswanth, 2008) shows an example of how attitudes, 
beliefs, knowledge and behaviour are perceived to interlink. Key to this model must 
be its flexibility, as behaviour, and the outcomes of the behaviour, will continue to 
inform beliefs. For example, if a clinician tries unsuccessfully to educate a patient 
about their pain, the clinician may alter their pain management behaviour to help a 
patient manage their condition. Or if a patient experiences pain doing a particular 
activity they may stop doing the activity in the belief that it is causing pain and 
therefore harm.  
 
 
Figure 2.5 The interaction of beliefs, values, attitudes and behaviours in the 
Integrated Behaviour Model (modified from (Montano and Kasprzyk, in Glanz, Rimer 







































































2.10 Measuring attitudes 
 
Attitudes towards function in people with chronic pain are measured in this thesis 
with the use of the 13 question, 7-point Likert Scale, HC-PAIRS (Houben et al., 
2004). This questionnaire was originally a patient outcome measure, the Pain and 
Impairment Relationship Scale (PAIRS) (Riley, Ahern and Follick, 1988). It was 
intended to explore chronic pain patients’ beliefs about their functional ability. It is 
acknowledged here that originally the PAIRS was defined as measuring belief. It 
aimed to assess the extent to which patients with chronic pain endorse this belief, 
and the relationship of this belief to functional impairment. With appreciation for the 
impact of clinician attitudes and beliefs towards patient pain and impairment 
Rainville, Bagnall and Phalen (1995) devised the original 15-point HC-PAIRS with a 
focus on clinicians’ attitudes and expectation of function in patients with CLBP. 
Jones, Ravey and Steedman (2000) in their construction of a new attitudes and 
beliefs outcome measure adopt Ajzen's (1988) stance of beliefs and action as 
contributing to an “overall evaluative attitude”. For the purpose of this thesis beliefs 
are measured within attitudes as they are understood as being fundamentally 
overlapping concepts. The Revised HC-PAIRS was devised by Houben et al. (2004) 
and described as a “direct measure” of explicit attitudes which is however vulnerable 
to bias. Such a bias may include respondents feeling pressured to express certain 
views. They argue that implicit attitudes that dictate everyday actions are conducted 
spontaneously as opposed to the explicit attitudes of responses in a survey, and that 
implicit and explicit attitudes may not be linked. Whilst the HC-PAIRS features 
questions about LBP, Houben et al. (2004) suggest that this is a good measure of 
attitude to chronic pain generically. It is helpful to focus the questionnaire on a 
specific musculoskeletal (MSK) complaint as failure to do so may lead respondents 
to question the presence of pain related to non-MSK complaints such as heart 




its current format (Moran, Rushworth and Mason, 2017). They found excellent 
internal consistency (Cronbach’s α = 0.92). Test-retest was excellent (ICC 95%CI 
0.84 [0.78-0.89]) and higher than previously reported and this cohort used students 
in their pilot study. Scores can range from 13 to 91 with a lower score indicating 
more positive attitudes towards people with CLBP which are more biopsychosocial 
oriented and within guideline expectations.  
 
HC-PAIRS in its current format is designed for healthcare professionals/clinicians as 
the name suggests but in this study it is used to measure students’ attitudes to 
people in pain. There is an absence of a tool specifically for measuring student 
attitudes towards people in pain. However, the HC-PAIRS has been widely used 
internationally with the student population in recent years as seen in Table 2.2.  
 
The two studies detailed in Chapters 3 and 5 wherein primary data is collected 
about student attitudes use the 13-point questionnaire but the secondary analysis 
study used the 15-point questionnaire. 
 
2.11 Measuring pain knowledge 
 
There are a few different questionnaires purporting to measure pain knowledge. 
This study uses the Revised Pain Neurophysiology Questionnaire (RPNQ) which is 
a valid and reliable tool for measuring pain knowledge (Moseley, 2003; Catley, 
O’Connell and Moseley, 2013). The principal reason for the use of this particular 
outcome measure is that it tests knowledge of pain rather than pain management 
which may entail for example, pharmacology. It is therefore applicable to a wider 






The revised neurophysiology pain questionnaire is a 12-item true/false/undecided 
questionnaire (Catley, O’Connell and Moseley, 2013). This questionnaire has been 
modified from its original inception in 2003, when it was a 19-item questionnaire, 
and was originally intended to assess patients’ pain conceptualisation based on 
understanding of pain biology.  Scores can range from 0 to 12. Correct answers 
score 1, and incorrect/undecided score 0. The higher the score the better the pain 
knowledge. Catley, O’Connell and Moseley (2013) observe that true/false questions 
are susceptible to guessing therefore respondents should be encouraged to tick 
undecided if they do not know the answer. 
 
2.12 Measuring behaviour 
 
There are many ways to assess or measure healthcare professional behaviour. One 
common way of doing this is via patient vignettes. Peabody et al. (2004) describe 
vignettes as written scenarios featuring a fictitious patient, with chronological, 
organised sections recreating a sequence of events in a patient visit. They include 
history, physical examination, tests, diagnosis and a treatment plan. The clinician or 
student is asked how she/he would behave within this case scenario. A vignette was 
used to measure pain management practise before and after interventions, it has 
been modified from Colleary et al. (2017).  
 
The same case study of a non-specific, atraumatic, LBP patient was used for 
Chapter 5 of this thesis. Vignettes have been used to measure practise in pain 
management in numerous studies (Ryan, Schofield and Martin, 2013; Colleary et 
al., 2017; Summers, Schabrun and Chipchase, 2018; Maguire, Chesterton and 
Ryan, 2019). In a comparison of clinical records and vignettes, vignettes were found 
to be an accurate method to compare clinician quality of care in preference to 




al., 2000; Peabody et al., 2004). They found that vignettes were superior to an 
assessment of notes as they are more comparable than notes, they can overcome 
poor note-keeping and emphasise the area of care under investigation. 
 
This thesis employs a vignette used by Colleary et al. (2017) to measure change in 
behaviour. The vignette was originally developed by Bishop et al. (2008) but the 
classification of plausible and observed responses was modified and scoring of 
responses was guided by national guidelines and whether or not the management 
option was in keeping with guidelines for non-specific low back pain (NSLBP). 
Bishop et al. (2008) scored in three categories, “strictly” or “broadly” or “not” in line 
within guideline recommendations. The scoring was broader in this study with just 
two categories, “broadly” or “not” in line with guideline recommendations that are 
discussed later in the relevant Chapters. 
 
2.13 Thesis paradigm - pragmatism 
 
This thesis is founded on a pragmatism paradigm which is “out-come oriented and 
interested in determining the meaning of things”. Furthermore it is focused on 
creating practical solutions (Shannon-Baker, 2016). It is a mixed-method approach 
which is practise-oriented, thus it is ideal for identifying how practise can be 
improved.  
 
Subedi (2016) asserts that mixed-methodology reduces methodological bias 
irrespective of whether results of quantitative and qualitative studies are convergent 
or divergent. It is accepted that the pragmatism paradigm is a debated paradigm (as 
all research paradigms are) for mixed-methods (Hall, 2013). Biesta (2015) argues 
that pragmatism is unable to provide “the” philosophical foundation for mixed-




philosophical implications and justification for study design. Johnson and 
Onwuegbuzie (2004) advocate pluralist epistemology and ontology in education 
research for the purpose of conducting the most effective research. This enables 
researchers to mix design components so that they can answer the research 
question optimally. Johnson and Onwuegbuzie (ibid) argue that philosophical 
pragmatism is a useful middle position based on action and offers a method for 
selecting methodological mixes that “better answer many … research questions”. 
 
Specifically this study uses an explanatory sequential mixed-methods design 
defined by Cresswell and Creswell (2018) as analysed quantitative research data 
which is explained in more detail by qualitative data.  
 
2.14 Critical literature review 
 
Scoping searches were conducted between 2017 and 2020 to identify relevant 
literature relating to student attitudes, beliefs, knowledge and practise in pain 
management. Key search terms used were “student”, “pain attitudes and/or beliefs 
and/or knowledge”. The principal databases used were AMED, MEDLINE, CINAHL 
and Google Scholar with Researchgate and Mendeley alerts for new additions to 
research. Furthermore, reference lists of relevant articles were hand-searched and 
suggested articles accessed. The grey literature was also searched. Studies 
searched for this purpose were only those assessing knowledge, attitudes, beliefs 
and behaviours, not those assessing the impact of pain education as this is the remit 
of a different part of the PhD discussed below. This search was not exhaustive but 
nevertheless returned approximately 35 studies (some studies did not have the 
primary intention to measure knowledge, attitudes or beliefs but rather intended to 




length but rather this Chapter presents a general view of the relevant literature and 
identifies key gaps in the literature that this thesis will address. 
 
2.15 What are students’ knowledge, attitudes, beliefs and 
behaviours towards pain management? 
 
There are a number of small-scale studies investigating nursing, midwifery and 
allied healthcare professional (NMAHP) students’ pain knowledge, attitudes and 
beliefs, and the impact of the undergraduate curriculum within limited discipline silos 
such as physiotherapy and medicine, at a small number of institutions in the UK 
(Ryan et al., 2010; Morris et al., 2012; Quinn, Ryan and Jones, 2014; Augeard et al., 
2019). Table 2.2 below identifies the details of these and other key studies. The 
majority of the studies concluded that pain knowledge and attitudes at 
undergraduate level were insufficient but that there was generally an improvement 
from first to final year but not always (Shdaifat, Al-Shdayfat and Sudqi, 2020). 
 
More recently, a number of exceptions to this have been published, such as 
Augeard et al. (2019) wherein more than one discipline is sampled. Participants 
were recruited from four disciplines which may be involved in MDT pain 
management. However, this study was undertaken at only one Scottish university. 
Scottish pre-registration BSc NMAHP degree courses are four-year courses 
compared to English three-year courses. Thus the generalisability of the Scottish 
results may be limited to Scotland, however it is acknowledged that healthcare 
degrees in the UK are regulated by the same governing bodies. For example  
nursing and midwifery is regulated by the Nursing and Midwifery Council (NMC) and 




Professions Council (HCPC) for ) including paramedics, physiotherapists, 
radiographers and occupational therapists. There is nevertheless a paucity of data 
for English healthcare degree students’ knowledge, attitudes and beliefs in pain 
management. See Table 2.2 below for the studies relating to student knowledge, 
attitudes and beliefs towards pain. 
